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In pulmonary arterial sling (PAS), the left pulmonary artery(LPA) arises from the right pulmonary artery (RPA) and goesleftward between the trachea and the esophagus. This producesa sling around the distal trachea and the proximal bronchi. The
LPA thus compresses the superior part of the right bronchus and the
distal part of the trachea. Most patients with PAS have clinical
symptoms related to tracheal or tracheobronchial compression. When
tracheal hypoplasia coexists (ring-sling complex1), acute episodes of
dyspnea and cyanosis are common and may cause major respiratory
distress and death. Although the effect of PAS on lung ventilation is
well known, the effect of the surgical correction of PAS on left lung
perfusion has never been evaluated.
Clinical Summary
A 5-year-old boy with a history of recurrent pulmonary infections
was referred to the pediatric pneumology department.
Preoperative examination. On examination, the patient was
an alert and vigorous child weighing 18 kg. Results of clinical exam-
ination at rest were normal. A chest radiograph revealed that the left
lung was smaller than the right lung, with a minimal shift of the heart
and mediastinal structures to the left. Bronchoscopy revealed a mild
compression of the distal trachea by as much as a third of its lumen.
A 2-dimensional echocardiogram showed a PAS with a small LPA
(7-8 mm) and a large RPA (13-14 mm). A multislice computed
tomographic scan confirmed the presence of the PAS and showed the
smaller LPA stretched around the trachea (Figure 1).
Ventilation scintigraphy with xenon 133 revealed a mild ven-
tilation asymmetry (55% for the right lung and 45% for the left
lung), whereas perfusion scintigraphy with albumin, aggregated
technetium macro aggregated albumin labeled with Technetium-
99m (Tc 99m MAA) revealed severe hypoperfusion of the left lung,
with a right to left perfusion ratio of 90% to 10% (Figure 2, A).
Surgical correction of the vascular malformation was elected to
preserve both the perfusion and the function of the left lung.
Operative technique. The operation was performed through
a median sternotomy under normothermic cardiopulmonary by-
pass. The ligamentum arteriosum was divided. The LPA was
detached from the RPA, dissected free where it coursed behind the
trachea, and translocated to the left side of the trachea. It was then
shortened to be implanted to the left side of the main pulmonary
artery where the ligamentum arteriosus was inserted. The operative
sizing of the pulmonary arteries revealed a mildly hypoplastic LPA
relative to the RPA. The anastomosis was performed with contin-
uous 6.0 absorbable monofilament sutures.
Postoperative status. The child was extubated in the oper-
ating room. He remained less than 24 hours in the intensive care
unit and was discharged from the hospital on the sixth day.
Follow-up. At 5 months, the child was perfectly well, with
strictly normal results of clinical examination. According to chest
radiography, the left lung remained a little bit smaller than the right
one. The perfusion scan showed an increase in the left lung perfusion,
with a right to left ratio of 71% to 29%. At 1 year, the echocardio-
graphic estimate of the LPA diameter remained similar to the preop-
erative value, but the perfusion scan showed an improvement of the
right to left perfusion ratio at 65% to 35% (Figure 2, B).
Discussion
In PAS, left lung perfusion can be dramatically decreased. First,
the LPA is usually smaller than the RPA.2 Second, the course of
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the LPA shows an initial segment rightward, then a short segment
backward, and at last a long segment leftward, which may have
deleterious hemodynamic consequences. Third, the LPA may be
stretched around the trachea and the main right bronchus, as
observed in our case. For all these reasons, in our opinion, surgical
correction of PAS is worthy of consideration, even if the patient has
no or mild symptoms. In this 5-year-old child, treatment of the PAS
with direct reimplantation caused a significant increase in left lung
perfusion after 1 year, even though the echocardiographic estimation
of the diameter of the LPA did not change. This finding strongly
supports the deleterious hemodynamic consequences of a PAS and
constitutes an argument for the surgical correction of this malforma-
tion as soon as possible. Indeed, on the basis of recent knowledge
regarding lung growth, an even more favorable catch-up effect is
suspected in infancy and early childhood.3
Conclusion. Surgical correction of PAS may improve lung per-
fusion. This supports intervention at an early stage, even in symp-
tom-free patients, to promote physiologic lung growth.
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Figure 1. Computed tomographic scan of abnormal left pulmonary artery stretched around trachea. A, Axial view;
B, 3-dimensional reconstruction.
Figure 2. Left lung perfusion (technetium Tc 99m) before (A) and 12 months after (B) surgical correction of
pulmonary arterial sling.
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